Introduction
An interesting explosive, cis-1, 3, 4, imidazole (BCHMX) was prepared in the laboratory of the Institute of energetic materials as reported in Czech patent [1] . The performance of BCHMX was determined in comparison with several traditional explosives [2] [3] [4] . It has detonation performance in the level of HMX while it has high sensitivity similar to penterythritol tetranitrate (PETN) [5] . Reduction of its sensitivity is still considered a challenge. BCHMX was coated by different polymeric matrices in order to reduce the sensitivity without affecting its thermal stability [6] [7] [8] . polydimethyl-siloxane (PDMS) matrix seems to be an optimum binder for coating the explosive crystals: it has the ability to reduce the sensitivity of the explosives to acceptable level in addition to keep the detonation heat in the range of Plastic bonded explosives (PBXs) based on poly-fluorinated polymers [6] . After the addition of insensitive explosive such as 3-nitro-1,2,4-triazol-5-one, (NTO) or 1,1-diamino-2,2-dinitroethene (FOX-7), the sensitivity was improved significantly and reached the level of LOVA mixture (Ontallite; 50% TNT:50%NTO) [9, 10] . Consequently, in this paper and with the same vein, BCHMX was mixed with other nitramines explosive (1, 3, 3, RDX and, 1, 3, 5, 3, 5, HMX) and bonded in PDMS. Their characteristics were studied and compared with the previous literature data.
Experimental work

Materials and preparation method
BCHMX was prepared at our institute where white crystals were obtained. NTO was prepared by adding formic acid to semicarbazide hydrochloride followed by the nitration using mixed acid as discussed in ref. [11] . FOX-7 is yellow crystals prepared by nitrating 2-methylpyrimidine-4,6-diol then the hydrolysis of intermediate 2-(dinitromethylidene)-5,5-dinitrodihydro pyrimidine-4,6(1H,5H)-dione to obtain . Two types of polydimethylsiloxane (PDMS) were used (Wacker  AK 10 000) and (Wacker  AK 60 000). A ratio of 1:1 of these two kinds were used in order to produce the required average molecular mass and viscosity. The weight of energetic filler was 88% and in the mixture (44 % of BCHMX and 44% of other explosive) and the binder was 12%. Plastograph was used to prepare the samples and they were designed as BCHMX-Sil, BCHMX/NTO-Sil, BCHMX/FOX7-Sil, BCHMX/RDX-Sil, BCHMX/HMX-Sil.
Sensitivity to impact and friction
BAM impact sensitivity instrument [13] with exchangeable drop weight were used. Hammers with different weights were used from different heights to determine the impact energy required for initiation of the explosives. While BAM friction test apparatus was used to determine the friction sensitivity of the samples by spreading the material on a porcelain plate with rough surface. The normal force between the porcelain pistil and the plate was changed using different loads. The 192, 03003 (2018) https://doi.org/10.1051/matecconf/201819203003 ICEAST 2018 50% probability of initiation (H50) was determined for each sample based on the Probit analysis technique [14] . The results of the sensitivity measurements are reported in Table 1 .
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Detonation velocities measurements
The detonation velocitites of all the studied samples were obtained by using EXPLOMET-FO-2000 device (KONTINITRO AG). The tested samples were prepared on the form of cylindrical shape with 21 mm diameter and 20 cm length. Three optical probs were inserted inside each charge where the first prob was placed at 5 cm from the side with the detonator. The other two probs were inserted at a distance of 6 cm from the previous one. detonator no. 8 was used to initiate the charges. Three testes were pursuance for each sample. The mean value of each tested sample was reported in Table 2 .
Detonation characteristics calculations
The main theoretical characteristics of detonation (velocity of detonation, D, pressure of detonation, P, and detonation heat, Q,) for all the studied samples were determined by EXPLO5 V 5.04 thermodynamic code [15] . BKWN set of parameters was applied in this study: α = 0.5, β = 0.176, κ = 14.71, Θ = 6620 [15] . The results of the theoretical calculation in comparison with the measured values are reported on Table 2 .
Relative explosive strength measurements
Determination of the relative explosive strength for all the prepared samples, with respect to TNT, were done by using the ballistic mortar [13, 16] . 10 g of each sample was prepared and placed inside the ballistic mortar where the projectile locked the sample then fired by plain detonator. The results are reported in table 2 as the relative explosive strength compared to TNT [16] .
Results and discussion
The performance of explosive material has a significant effect on its impact and friction sensitivity which was represent in recently accepted literatures [6, 17] , at which, the high performance of explosive is accompanied by an increase of explosive sensitivity. However, modern techniques are used to discuss the relation between the performance and the reduction of sensitivity. Therefore, the plastic explosive mixture is one of the methods to combine between the performance and the sensitivity reduction. Moreover, presence of different explosive on the bimodal system in the PBXs has another effect on both sensitivity and performance. With a view to the sensitivity of the tested samples, a comparison between impact sensitivity (initiation due to uniaxial compression) and friction sensitivity (initiation due to shear slide of a fixed volume) of all the studied samples are shown in Fig. 1 .
Fig. 1:
It was observed that the samples could be classified according to their sensitivity to two groups. The First group; mixture of BCHMX with nitramine and individual BCHMX in PDMS. The second group: mixture of BCHMX with FOX-7 and NTO. The first group is more sensitive compared with second group. Regarding to the first group; BCHMX-Sil is the less sensitive to both impact and fiction compared with the mixtures with RDX and HMX, nevertheless, BC/RDX-Sil has the same value in impact sensitivity with BCHMX-Sil and still slightly sensitive to friction. For the second group; the mixtures BC/FOX7-Sil and BC/NTO-Sil are the less sensitive PBXs among all the studied composition however BC/NTO-Sil is still less sensitive than BC/FOX7-Sil toward impact impulse. ) compared with the logarithm of impact sensitivity [18, 19] is presented in Fig. 2 . Confirmation with what Licht [20] has pointed out, increasing the explosive performance is usually accompanied by an increase in the sensitivity [3, 6, 20] and cannot be proved by any theory. This relationship gave a clear approve with Licht and explain how less performance of BC/NTO-Sil and BC/FOX7-Sil are less sensitive than the other mixtures. However, It is also obvious here that BC/HMX-Sil the more sensitive and has the highest performance among the studied samples. It is also clear that the BCHMX is outside the line connected the studied PBXs, it is due to BCHMX is a pure explosive and has high performance and high sensitivity. 
Fig. 3:
The measured densities and detonation velocities were recorded in Table 2 and the results were presented on Fig. 3 where the well-known relationship between the density and the detonation velocity was confirmed. The BCHMX has the highest detonation velocity of the studied samples and as predicted the silicone matrix decreased the detonation velocity. The detonation velocity of individual explosive BCHMX in PDMS has the higher detonation in spite of the lower density than the BC/HMX-Sil. This reason might be due to heterogeneity in the matrix. In the other way, the BC/FOX7-Sil has the lower density and has detonation velocity slightly lower than BCHMX-Sil (by 105 m s -1 ). It is also obvious that addition of other explosive in the mixture with the BCHMX in the PBX matrix has reduced the detonation velocity. Fig.4 presents a relationship between the volume heat of detonation, calculated by EXPLO5 (here Q in kJ kg -1 ) and the relative explosive strength (% of TNT) measured by ballistic mortar. From Fig.4 , the logical dependence of the relative explosive strength on the heat of detonation was confirmed. .5 % of TNT respectively which confirm the high performance of the PBX however, BC/FOX7-Sil, BC/NTO-Sil have the lower performance among the studied samples, This is clear, as these two PBX have the heat of detonation of. 5507 and 5450 kJ kg -1 respectively. This behavior mainly comes from the FOX-7 and NTO which act as coolant for the gases generated and reduces the performance [10] . 192, 03003 (2018) https://doi.org/10.1051/matecconf/201819203003 ICEAST 2018 A  relative  sensitive  explosive  cis -1,3,4,6-tetranitrooctahydroimidazo-[4,5-d] imidazole (BCHMX) is possible to be stabilized against mechanical impulses by incorporation into polydimethylsiloxane matrix (PDMS). However, using of the other explosive mixed with BCHMX in this matrix play a backbone in the sensitivity. The overall results confirm that mixing of FOX-7 and NTO with BCHMX in PBX bonded by Silicone matrix reduced the sensitivity of BCHMX significantly However, mixing of HMX with BCHMX slightly improve the performance but with increase of sensitivity in the same time. While mixing of RDX with BCHMX slightly decrease the performance and improve sensitivity. The calculated detonation characteristics of PBX by EXPLO5 thermodynamic code are compatible with the experimental values.
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Conclusion
